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Conditions of the surface of equipment parts and resistance
to high temperatures.

Teploenergetila, 5, 43-46, My 1956

Experimental 1’esearch on the behaviour of the surface of
equipment par:s mede of two heat-resisting alloys on a
nickel basis 1s reported. The influence of the plastic
surface deformation upon the fatigue strength of the
parte reporteidly depends upon the test temperature and
the temperature of re-crystallization. Five dlagrams,

5 Russian references, 1932-1955, 1 American, 1951.
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Translation from: R eferativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 312 (USSR)

AUTHOR: Parfenov, V. A.

TITLE: W Process of Fatigue Failure of Alloys at
Elevated Temperatures (Issledovaniye protsessa ustalostnogo
razrusheniya splavov pri vysokikh temperaturakh)

PERIODICAL: V sb.: lssled. po zharoprochn. splavam. Vol 2. Moscow,
AN SSSR, 1957, ppP 211-227

ABSTRACT: The process of fatigue failure of alloys subjected to high-

temperature cyclic deformations was investigated. The kine-

tics of oxidation occurring during fatigue tests of refractory
alloys EI-617 and EI-437 B was studied on cylindrical speci-
mens {S) which were subjected to rotary flexure on machines
of the Ya-8 type at temperatures of 750-800°. It is shown that
voids formed within slip planes of surface grains accelerate
the oxidation process by diffusing O, atoms in a direction
opposite to that of the atoms of alloying elements which are
diffusing toward the surface of the S. The properties of
oxide films thus formed exert 2 definite influence on the cy-

Card 1/2 clic strength (CS) of the metal. The adverse effect of
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An [nvestigation of the Process of Fatigue Failure of Alloys (cont, )

oxidation of alloys involves a lowering of the recrystallization (R} temperature
of the layer just underneath the film and the creation of stress concentrations
whenever surface defects undergo oxidation. Structural changes in the sur-
face layer at phase-transformation temperatures were investigated by means
of electrochemical dissolution of S's made of the alloy EI-437B after they
had been subjected to various processes of mechanical treatment and isother-
mal aging, as well as after aging processes combined with cyclic stresses.
It is shown that the CS of the alloy at temperatures corresponding to the
beginning of R is a function of the initial structural stability of the surface
layer of the S. After investigating the effect of plastic surface deformation
on the CS of the EI-437B alloy, it was established that work hardening in-
creases the CS provided no R takes place during the tests and the compres-
sive stresses introduced at testing temperatures have not yet been removed.
X-ray analysis performed on S's of EI-602 alloy, which were subjected to
fatigue tests with asymmetrical tensile~load fluctuations at temperatures of
700-850°, revealed a blurring of the doublet and a reduction in the intensity
of reflection lines. The widening of lines is explained by the crumbling of
grains and disorientation of blocks. The reduced intensity of interference
lines with a concurrent increase in amplitude of cyclic slips is attributable
to the formation of defects on the slip planes in the form of associated voids
and micropores. 1. Alloys--Fatigue 2. Alloys--Temperature factors V. N.
Card 2/2 3. Alloys--Test results
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AUTHOR: Parfemov, V.i., Candidate of Technical Sciences
TITLE: The Rare Metal of Lithium {Redkiy Hetsll Litiy)

PERIODICAL: Kauka i Zhizn - April 1957, # 4, p 63 (USSR)

ABSTRACT: It is the lightest of metals and does not exist im pure form.
For industrial purposes it is used in the form of chemical com-
pounde. Caustic 1ithinme is used to £i11 high power electric
batteries which last without charge three tines longer than
ordinary ones. Lubricants, in which lithium forms 2 part, re-
tein their gropertiee in extremely low temperature and in as
high as 100°C; they are succesafully used to reduce friction
among machine parts. Lithium compounds containing chloride and
bromide decompose carbon dioxide and are employed for purifying
air in submarines during extended submersions., Lithium compounds
are glso added to the fuel of jet and rocket engines as lithium
gives off considerable heat when exposed to oxygen. The range
of application of lithium is becoming wider every day.

Card 1/2
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- PIOLE: Relation between the fatigue and the ultimate strength
» of slloys at elevated temperatures. (Sootnosheniye
prochnost'yu

mezhdu vynoslivost'yu i dlitel'noy

splavov pri povyshennykh temperaturakh).
PERIODICAL: nMevellovedenie i Obrebotka Metellov' (Metallurgy and
Hetza Treatment ’ 1 5 'y NO. » ppo - 5 (U.SOSOR.
esults and evaluation of

ABSTRACT: On the basis of test T
published data (1-5), the fatigue 1imit end the

ultimate strength is compared for a pumber of heat
resistent alloys atb 600 to 850.C., In the enalysis
of experimental date the suthor attempted to elucidate
certain phenomena relating to the complex process of
fatigue fracture of alloys. At elevated temperatures
the magnitude of the rupture stress for nickel base
alloys is determined by the duration of the stress
this is illustrated by the data of

application;
papsel, H.I. (2) relating to nimonic-80 for 700 and
750 C for which the 10 000 hour fetigue linit is half

the velue of 100 hour fatigue limit. Fig.l shows the
fatigue limit and the ultimate strength values at

800 C for the Ni-Cr-Ti alloy with tungsten and
molybdenumn, 2Ww617. The results were obtained on
smooth specimens of 5 mo dia., (ultimate strength) and

8 mm dia. (fatigue). The ratigue tests consisted of
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Relation between the fatigue and the ultimate strength
of alloys at eluvated temperatures. (Cont.)

alternate bending in all airections of the stationary
specimen with a frequency of 50 c.pP.S. It can be

geen from thisg [igure that for test durations below
200 hours fatigie failures are more likely than
failures due to loss of static strength. The
intensity of strength reduction at phese transformation
temperatures is higher for gtatic loads than it is for
cyclic loads. Figs. 2 to &4 give the fatigue limit

and the ultimate strength values for 600 end 300 hours
respectively for the alloys PW395, V4> end 617
at 600 to 850 (; the values expressed by full line
curves relate to smooth specimens, whilgt the dotted
1ine curves relate to notcheél specimens. Usually the
notch brings about a considerable reduction in the
fatigue strengih but no changte and even &n increase
in the ultimate strength of the alloy. The magnitude
of the relative plastic deformetion amounted to
fractions of percent per nour; fractures observed
during this process are attributed to the diffusion
of vacencies in the erystal lattice which accumulate
at grain boundaries and develop into cracks owing to
the diffusion flow of new vacancies to the grein
boundaries. The relative deformation of the alloy in
the case of constant specimen dimensions is much

AP :
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Relation between the fatigue end the ultimate strength
of slloys at elevated temperatures. (Gont.,)

higher in the cise of fatigue stress than it is in the
case of long duration static stress; alternate sliding
along the sliding plenes of the weak grains bring
sbout intragranmaler fractures, It can be seen
clearly from the included micro-photogrephs that the
width of the areas deformed by silding surfaces gErow
from cycle to cycle. Even slight discontinuities
forming during cyclic shifts as & result of cyclic
1oads will not heel &t relatively low temperatures and
lead, even in the case of relaetively low eyclic
stresses, to a rapid loosening of the material; ab
higher test temperatures (above b ) a part of the
forming loosening vacancies &nd tRus the beginning of
fracture will ocour later them in tests for ultimate
static strength &t which the plastic deformation
proceeding at low speed brings about diffusion
processes alonj the grain boundsries and the healing
of sub-microscopic fractures is less effective than
in cyclic stress. Investigating the intensity of

the processes f disintegration of the solid solution
the suthor found earlier (10), thet cyclic stresses
accelerate the process of, decomposition of solid
solutions., The fatigue 1imit and ultimete strength
curves plotted in the same coordinates of stress
against time to failure intersect. For test durations

AP :
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Relation between the fatigue and the ultimete strength
of slloye at elvvated temperatures. (Cont.)

of 200 to 500 hours fatigue fractures are more likely,
whilst for longer test durations failure due to static
stresses are more likely. It was established that

for each alloy & temperature & exists under given
conditions at which fatigue tralture is more likely,
whilst sbove that temperature failure due to static
losds is more likely; the temperature of equal strength
of deformed nicikel base alloys for smooth specimens
veries between '760 and 800 C, whilst for notched
specimens it varies between 800 and 850 C. The
difference of tne position of the fatigue limit and
ultimste strength curves for a given temperature range
is avtributed by the author tc the sharp difference in
the magnitude of the relative deformation of the
specimen and the difference in the speeds of plastic
deformation and also in the unequal intensity of ageing
of the alloy during fatigue tests and during ultimate
strength tests. It is stated in an editorial comment
that the quantitative relations between the ultimate
and fatigue strength as a function of test duration or
the temperature given by “the author are valid only for
the speeds applied by the author and are likely to vary
es a function of the loading speed. 10 figures, 10
references, 6 of which ere Slavic.
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AUTHOR: Parfenov, V.A. (Cand.Tecb.Sc.)

derrer Y

7ITLE: Teatures of the Prccess of Fatigue Fracture of Alloys &t

Rlevated Temperatures ( Osobennostl protsessa ustalostnogo
razrusheniya splavov pri vysokikh temperatura&:h)

PERIODICAL: Metallovedeniy= i1 Obrabotka MetallovV, 1958, Rr 2,
pp.19-22 * 1 plate (USSR)

ABSTRACT: The neat resistance of alloys is being evaluated on the
pasis of resulls of long duration strength tests and creep
itphout taking into consideration fatigue character-

£ the material. Very 1i imentel data is

£ alloys &t elevated temperatures.
i1ts obtained in TsNIITMASh

ov (Bef.l) and Shishkova.

The fati i and the notch sensitivity of
alloys afte geatmem:s were investigated up

to 800°C on the 1oading cycles. Analysis of
data pu‘olished by Aleksandrov and also by other authors
) allows certain general conclusions on the
rature alloys at test temperatur
ting temperature; some of these were

experimentally confirmed. Absence of a fatigue limit 8t
card 1/5 elevated temperatures is attributed to the fact that due to
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Features of the Process of Fatigue
Temperatures.

relaxation, hardening caused

eliminated; disperse hardening has practicall
tion of coherent bonds between

owing to accelerated disrup
the lattice of the separated

and also owing to coagulation of
S1iding processes are accompanied by breaking up the grain
jnto blocks and development of
ed to fatigue
nave lower high temperature strengt

The softeni
fect of long duration static

specimens subject

the initisl state.
is slways larger than the ef
stresses at the same
jons during altermnat

alloys,

creep phenomena but can be success
In specimens subjected to gyclic

processes of fatigue.
Card 2/5
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FPracture of Alloys at Elevated

temperatures.
ing stresses accelerate
processes of structural transformations on sliding planes in
rains of the alloy and meke it possible to investigate,
by optical methods,certain phenomena of fatigue of austenit
Metallographic anelysis is inappliceble ‘for studying
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by plastic deformation is
y no influence

phases and the bacic lattice
the separated out phases.

out

sub-micro cracks. Therefore,
tests at elevated temperatures
bs than the specimens in
ng effect of cyclic stresses

Micro-plastic deformat-
considerably the

even
ic

fully used for studying
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Features of the process of Fatigue Fracture of AlloyS et Elevated

Temperatures.
tures & difference can be ob-

pending at .
served clearly betweel the structure of those surface grains
( i the tests and the

which are W
in the centre of the active cross-section;
considerable deformation i the surface
i .2 1A (Plate); particles of the
hape are formed in the sliding

lanes. The geometricully regular aistribution of these
lamellae epables detection of the planes of facilitated
sliding in the grains. No procesSs of plastic dsformation
is observed in the grains of the core of the active Cross—
gection, i.€.s grains which ere not highly stressed during
bending tests. I1f in the case of nickel—chromium—titanium
alloys the qurface grains show twining,

mation 1is usually developed mainly along the twining planes
which represent loci of reduced strength of the metal; the
twining planes of the surface grains
thicker during fatigue and only one
a micro-crack, Fig.? (Plste). The effect of cyclic stresses
accelerates the formation of lamellar phnses from the sliding

plane and particularly on tre twining planes. With increas-

of them develops into

Card 3/%
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Features of the Process of Fatigue Fracture of Alloys at Elevated
Temperatures.

ing test duration the lamellar separations beccme increas-
ingly isolated (Fig.3), their thickness may reach 1 s &and
their length several tens of i+ . In the case of ageing
phase transformations may be observed only after test durat-
ions exceeding tens of times the duration of fatigue tests.
Differing opereting temperatures require differing initial
heat trea‘cmen’c Fa‘clgue test data shcw that up to 0.5 T

of the meltlnb/temperature sustenitic alloys are less
aensitive to notches after being hurdened to form a solid
gsolution, which at these temperatures still has a high
3last101ty, at test temperatures (0.6 to 0.7 T_. ) the
sensitivity to stress concentration 1 Jower f@? the game
alloy after stabilisation since at this temperature range
stabilised alloys have a high plasticity although their high
temperature strength is lower. In evaluating the high tem-
naerature characteristics of a]loyu it is important to know
the relations betwgen the fetigue limit and the long duration
strength for each dlloy. As an example, in Fig.7 the curves

Card 4/5' are graphed of an W37 type alloy. It cen be seen that for
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Features of the Process of Fatigue Fracture of Alloys at Elevated
Temperatures,

7?50 - 300 hours the probability of fatigue fracture at
7500C is higher than of fracturescaused by static loads;
with increasing test durations (applying lowver stresses)
fatjgue fracture vecomes less likely. There are 7 figures

(Figs.1l, 2, 3 and 6 on Plate), and 6 references, all of which
are Slavic,

AVAILABLE: Library of Congress.
Card 5/5
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AUTHOR s parfenov, V.A., Candidate of Technical Sciences 25-58-4--25/21
TITLE: In the Plasmatron Jet (V struye plazmotrona)

PERIODICAL: Nauka i Zhizn', 1958, Nr 4, pp 67 - 68 (USSR)

ABSTRACT: The heating up of fast moving bodies in the Earth's atmosphere
is a great problem; the investigatior of which requires the
artificial creation of temperatures over 4,500 - 5,000°. For
this purpose, foreign scientists have devised a plasma gene-
rator, the so-called plasmatron, developed on the basis of
an improved electric arc. To carry out rocket tests, the
plasma jet is placed into a aerodynamic tube. Plasma tempera-
ture can exceed 100,000°, Information on some American plas-
matrons is given. There are 2 sketches.

AVAILABLE: Library of Congress
Card 1/1 1. Aerodynamics 2. Thermodymamics
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AUTHOR: Parfenov, V, A.(Cand.Tech.Sc. )
TITIE: Protective Coatings of Heat Resistant. Alloys (Zashchitnyye
pokrytiya zharoprochnykh splevov)

PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, Nr 6,
pp 33-37 (USSR)

ABSTRACT: BEnglish and American work (Refs.l and 2) has shown that
accelerated corrosion of gus turbine blades made of nickel
base alloys is caused Dy vanadium and sodium, micro doses
of which exist in certain grades of fuel, In this paper
the results are described of investigations of the strength

i f the alloy EI437B (20.10% Cr; 2.40% Ti;

0.71% Al; 0.04% C; 0.45% Si; 0,20% Mn; 0.005% S; 0.006% P;

0.60% Fe; 0.05% Cu; 0.05% Zr; the rest Ni) and of the alloy

EI617 (composition as per standard spegification); the

active neck of the specimens was of 8 mm dia. On the basis

of results of tests of chromated and enamelled specimens

the following conclusions are arrived at: (1) A 0.1 mm

thick chromium layer will bring about a 16% increase in the

fatigue strength at 7500C of the alloy EI4?7B, A 0.1 tc

0.2 mm thick chromium layer will bring about a 14% increase

in_the fatigue strength at 800SC of the alloy EI617 (50 %

109 cycles). (2) With increasing number of test cycles,

Card 1/2
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Protective Coatings of Heat Resistant Alloys .

the effectiveness of chromating from the point of view of
increasing the fatigue strength of the alloys EI 437B and
EI617 increases. During the tests at 800°C the electrolytic
layer . recrystallises = with an appreciable speed and there-
fore application of chromium as a protective coating of com-~
ponents operating at temperatures above 800°C is inadvisable,
(4) Enamelling increases the fatigue strength of specimens of
“he alloy EI61l7 at 800°C (3CO hrs) by 15% compared with the
fatigue strength of reference specimens, Apparently, for in-
creasing the effectiveness of enamelling, it is necessary to
reduce the baking temperature of enamelled components,

There are 5 figures and 5 references, of which 3 are Enzlish.
1 French and 1 Soviet,

1. Heal resistant slloys - Comtings 2. Heat resistant slloys =

Corrosion prevention 3. Vanadium - Corrosive effects
4. Sodium = Corrosive effects 5, Chromium - Applications
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AUTHOR: Parfenov, V. A, B80V/126-6-2-27/34

TITLE: Invggfiggfibﬁ'bf éhe Plastic Deformation of Metals
During Cyclic Loading (Issledovaniye plasticheskoy
deformatsii metallov pri tsiklicheskom nagruzhenii)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Kr 2,
PP 359-362 (USSR)

ABSTRACT: The aim of the here described work was to study the
process of formation of twin crystals of deformation.
This was done by a method of investigation of the plastic
deformation during cyclic loading which is described,
The experiments were made on the nickel alloy EI602,
The alternate bending (from two sides) of flat specimens
was interrupted after each fourth cycle for the purpose
of observing changes in the structure. For convenience
the cyclic bending was effected at large values of
residual deformations, The 50 x 6 x 2 mm specimens were
deformed by impact loads in a special test rig.
Individual specimens were subjected to_cyclic bending by
an angle egualling 2.5; 7.5; 15 and 25°. The progress of
twin crystal formation in the surface grain of a specimen

Card 1/2 was investigated with an increasing number of cycles of
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Investigation of the Plastic Deformation of Metals During Cyclic
Ioading

alternate bending of a specimen of the nickel alloy EIG02
with a face-centred lattice., It is shown that during
investigation of the ultimate strength of specimens

of an alloy with a face—centred lattice the plastic
deformation is effected not only by 8liding but also as
a result of formation of twin crystals,

There are 4 figures and 4 references, 3 of which are
Soviet, 1 English.

SUBMITTED: August 20, 1956

Card 2/2 1. Nickel alloys—-Deformation 2. Crystals—-Metallurgical
effects 3. Nlckel alloys--Crystal structure 4. Nickel
alloys--Tept-méthods -~ 5. Crystals-~lattices
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PARFETOV, V,.8., kend. tekhn. nauk

mﬁ:ﬁf R
"’W Airplanes without rivets, Nauka 1 zbizn' 25 no. 6:68 Je '58.
(HIRA 11:8)
(4irplanes--Sheet-metal work)
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Hypersonic flight. Bauks i zhizm' 25 p0,8:69-70 Ag intma 11:9)
(Aerodynamics, Supersenic)
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AUTHOR: ,Parfenov V.A., Candidate of Techmnical Sciences

o _‘/,J———%-\

PIPLE: Reactive Wings (Reaktivnoye krylo)
PERIODICAL: Nauka i zhizn', 1959, Nr 1, p 69, (USSR)

ABSTRACT: The article is based on & publication in the journal
"pviation Age", 1958, Nr 8. There is one drawing.
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AUTHOR: Parfenov, V.i., Candidate of Technical Sciences

et s ey, vy
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TITLE: A Thermo-Blectronic Generater
PERIODICAL: Nauka i szhizn', 1959, Nr 7, p 69 (USSR)

ABSTRACT': This is a description of a project of a thermo-electronic
generator for artificial satellites for both the earth
and moon published in the western press. The project
features direct conversion of thermal power into elec-
tric energy. The generator consists of 2 metal plates
separated by only several thousandths of a mm and built
into a vacuum tube. One pgate is to be heated tg the
temperature of about 1,200°C, the other - to 500°C. The
electrons,due to the process of "boiling over", travel
from the hot to the cooler plate. Connected up by a
conductor, electric current can be thus produced. Ther-
mzl energy for the generator will be supplied eithcr bl
an atomic reactor or by the sun.

Card 1/1
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AUTHOR : x.mf:iffiovg V.A,, Candidate of Technical Sciences

TITLE: Rocket Aircraft

PERIODICAL: Nauka i zhizn', 1959, Nr 9, pp 68-69 (USSR)

ABSTRACT: The article is based on the following journals:
"Aviation Age", 1958, Nr ¢ and 8; "Aviation Week",
1958, Br 17, 22 and 24 and "HMissiles and Rockets",

1958, Nr 4. There are 2 French and 4 English-language
references, and 4 diagrams.
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9.5200
UTHOR: Parfenov, V.A., Candidate of Technical Sciences
— X —
TITLE: A Plasma'xv Burner

PERTODICAL: Nauka i zhizn', 1960, Nr 5, p 67 (USSR)

ABSTRACT: I.D. Kulagin, Candidate of Technical Sciences and
engineer A.V. Nikolayev both from the Institut
metallurgii Akademii nauk SSSE (Institute of Metal-
lurgy of the USSR Academy of Sciences) have deve-
loped a plasma burner which develops a temperature

of 15,0000;, Since the temperature of plasma increa-
ses ‘when subject to lateral pressure and the passage
between cathode and anode is narrowed, the electric
arc is placed in the barrel of the welding pistol.
Card 1/2 The most powerful plasma burners require a current \)(
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A Plasma Burner

of several 100 amp and a 30-50 volt tension.
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AUTHOR: Parfenov, V.A., Candidate of Technical Sciences

TITLE: Return From Space
PERIODICAL: Nauka t zhizn', 1960, No. 6, pp 31 - 33

TEXTs This 18 a brief popular review of four foreign (nation not stated)
design projea:ts of space vehicles, zapable,of returning to the Earth without burning
in dense atmosphere: 1) A "winged glider"; 2) An Inflatable triangular vehicle
which would deacend on a spiral path with no more than 360 km/hr and for which

specialists In many countries are trying to create elastic carbon-metal mateq}gl
with sufficient heat resistance; 3) "ballistic capsule” with braking rcckets” and L}K{

parachutes, turning its wider end aboutl when entering the atmosphere;,s 4) "Sputnik
ith sercdynamic brake", It is said that foreign specialists are working most

intensively or the "ballistic capsules" and the "sputnik with aerodynamic brake"

which both could be brought already now intc an orbit by the exis*ing rockets,
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AUTHOR ¢ Farfenov, V., candidate of Technilc Seiences

al
TITLE: Space Vehicle Returns to *he Earth'“’Penetration Intc the Unlverss

PERIODICAL:  Znaniye - Sila, 1960, Neo. 10, pp. 1-3

TEXT: The article gives a general informatton on the preblems cennected
with the penetration into the universe by & spaoce vehiocle and the temperatures
arising in the vehicle's nose congﬂa.nd carrying cowpensnts. The following tc-
pics are considered: 1) the nose-cone problem; 2} behavior of metals in the
cosmic space; 3) the family of high-melting metals; 4) evaporaticn of metals,
and 5) magnetic cooling. The consideraticns refer specifically to the man.

carrying space vehicle and tne return of man to the Earth, i.e., the re-antry

problem under ccsmic and atmospheric conditions, - Tre peinted stream-linad
nose cine gives pise to a thin bcundary layer, very high temperatures, since \/K
1 ener.

weak shock waves:reflec into the atmcsphere only about 50% of the therma

gy. The rluntbody conevcauses a high-intenge shoclk wave reflecting into the

atmosphere more than 90% of the thzrmal energy, decreases sharply its speed

when reentering the atmosphere, and affects intenacly the man A vraking fan
) v

card 1/5
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Space Venhicle Returnz te the Earth - Fenetration Into the Universs

may decrease the deceleration forces. The known effects are described to

which the sngineering materials are subjected in space: meteoric showers nuc-
lear particle showers, sharp temperature contrasts, thermal, vibrational &-
coustical e¢ffects, the plasma in the Earth's stmosphere, Degassed materials

must be used, - High.melting metals beryllium, columbium, molytderum, tantaium,

and tungsten are consldered in detail in respect of weight, melting point,

rigidity and resistance %o high temperatures  heat abscrption, ductility, forge.-
ability, o:idation stability, alloying property, acid resistance, base resistance .,
electrochemical corrosi:n resistance, heat conductance, The allcys are <con- /
sidered: -‘tantalum-tungsten, and on the molybden base, which give the most &x
pedient ccmbination of properties for the operaticn under high.temperature con
ditions, 'Mme molybdenum oxide forms rapidly and 1s volatile and evapcrate:z,

Alloys are required having more expedient properties than the known alloys
Therefore, investigations c¢n sclid physics, metallurgy, end metal techncligy

must be carried out. High alloys are required with high heat capaclity and Lcw
heat conduztance, and selfsublimailing materials are needed for eliminating “he
heat when the vehicle re.enters the atmosrthere: the latter preblem is mestly

Card
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promising in the opinion of the non-Soviet investigators because the transi®:-n
of a golid ilmmediately into gas reguires a huge amount of heat, which -an be
eliminated with the metal gas, Only the heat conductance muzt be low enough
for avoiding the heating of the cabin, Scientists of the USA considered the
conditions of the re.entry of a satellite from the altitude of 160 km with the
speed of 6 .U km/sec, assuming for the sake of simplicity that the trajectory of
landing is perpendicular to the Earth's surface and the total kinetic and poten-
tial energles are transformed into heat at the instant of attaining the Earth's
surface, According to these data, about 5,500 kcal of heat will be emiited per
each kg of welght of the satellite, Therefore, the metallic walls 5f the
satellite must have an unacceptable thickness, due to the intensity of this
thermal flw:, Circulation cooling is also insufficient for eliminating the heat
emission, FDeryllium oxide 1s an expedient reflectory and sublimating material
of low weight, which evaporated into the gaseous state at about 2,500°C, which
is not harmful for the structure and equipment of the satellite because the heat L)</
exerts durirg a short time, and the heat conductance of beryllium oxide 15 low.
In the same manner, tantal, molybdenum, tungsten, silver and also plastics can

15~
Caré 3/5
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be used; the latter has low heat conductance, elasticity, and resistance t2
heat shocks., Such sublimating materials can be used for covering the maln
elements of the space vehicle such as the fuselage ncse and the lesding edges
of wings, and the empanage, The Figure 3 shows a hypothetic wing profile and
eross sectinn before and after re-sniering the stmosphere, The structure cop-
ponents loaded are covered by a heat insulation” layer of asbestosPor quartiz and
a sublimating material layer. The Zublimatien of the nese cone and the wings
increases tne drag of the vehicle and leads to decreasing temperature - Ther-
mal radiation can also be applied to protestion against superheatling. it 1=
estimated that up %c 40% of heat coming in%e +he veni-ie surfacze from the
boundary layer can te reflec+ed intc the aimosphere, the refiecting proper*ies
can be increased by enlarging the reflecting surfazes and burnishing them -
Tn the opinion of non-Sovist scientists, the dissociation and ionizatien of
the gas in the shock wave and the boundary layer cf the streamlined bedy can
be utilized for heat dissipation when applying an electromagneilc fieid, whizh
meves aside the charged particles and reflec*s the 1icnized gas {plasma) -

In the opinion of non.Soviet scientists the minimum weight =f the heat-disstipa-

Card 4/5
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tion equipment will result from the methed of sublimaticn of

: : the surfa-e layar
which will be "sacrificed” . There are three figures, "
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Returning a spaze ship to earth. Vest.Vord.Fl. no.11365-68 B '60.
(MIRA 13:11)
(Space ships)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239220007-5"




"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239220007-5

PARFENCY, Y, kaod. toktn.nauk

Wings. Grazhd, av. 17 no. 11:28-29 H '60. (MIRA 13:12)
{Alrplanes--¥ings)
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PHASE I BOOK EXPLOITATION SoV/5653
Parfenov, Vasllly Aleksandrovich

——— T -—\\,
Vozvrashchenlye 1z kosmosa (Return From the Cosmos ) Moscow, Voyenizdat
M-va obor. SSSR, 1961. 67 p. (Series: Nauchno-populyarnaya
biblioteka) 75,000 copies printed.

Ed.: V. L. Stérligov, Engineer, Major; Tech, Ed.: M. P, Zudina.
PURPOSE: This booklet is intended for the general reader.

COVERAGE: The booklet describing the entry of space ships into the
atmosphere is based on information from popular-type scientific
open publications. Certain projects of the entry of space ve-
hicles into the atmosphere, deceleration systems, and selection
of construction materials are discussed. No personalities are
mentioned, There are 33 references: 27 English, 3 Soviet, and
2 German,

Card-1y/3-
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PARFENOV, V.A,, kand.tekbn.naunk

A feat worthy of the land of lenin. Vest.Vozd.Fle no,3:7-10 Mr
'610 (MI.RA 14:6)
\ (Astronautics)

-
-

-
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AUTHOR: Parfenov, V. A., Candidate of Technical Sciences
TITLE: Change of the Strength and the Structure of Metals

During Cyclic Loading

PERIODICAL# Metallovedeniye i termicheskaya obrabotka metallov,
1961, No.4, pp.40-4i

TEXT: ' The author studied the changes in the strength and
structure of some metals and alloys after cyclic loading at room
and at elevated temperatures. Specimens 0.5 + 0.01 mm thick,

10 mm® cross-section were subjected to alternating bending tests )&
and to tensile tests. Specimens of the alloys AA (AD1) and

110 (D16) were annmealed for two hours in vacuum (10" *mm Hg at

300°C) and specimens from the alloys M3, .t (L62) and =p OD (Br.OF)
were annealed at 600°C. One batch of the bronze specimens were
not annealed and were tested after plastic deformation., Various
groups were subjected to & differing number of load cycles

(1, 10, 100 and 1000 cycles). The service life of the specimens
from AD1l and D16 materials was 1200-i500 cycles and that of

copper and copper alloys was 1400-1600 cycles. Most specimens

Card 1/6
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were subjected to cyclic bending tests at 20°C. For obtaining
comparative results, a part of the Al alloy specimens were tested
at 300°C and a part of the copper specimens at 600°C. After the
cyclic loading the specimens were electrically polished and
subjected to tensile tests at 20°C, microhardness tests and also
X-ray structural analysis. Flat specimens of the alloy Y1 i,)5
(EI602) were subjected to fatigue tests under asymmetric tension )('
at 700; 800 and 850°C, making X-ray exposures in the zone of
maximum stresses and in the clamping zone where the stresses were
half the maximum stresses. Circular specimens of the alloy
2ALT e (ET437B) were subjected to fatigue tests under symmetric
circular bending at 750°C. Following that, they were cut along
the axin, the deformed layer was etched in the cutting plane and
the exposures were made from points with differing stress
conditions during the fatigue tests, i.e. at the centre of the
neck and its periphery. Some of the results obtained are
plotted in the graphs, Figs.l-4,. On the basis of the results
the following conclusions were arrived at;

1. The strength of metals and alloys as a result of cvyvclic

Card 2/6
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deformation does not change in accordance with the same pattern.

, Commercial aluminium and partly copper will harden somewhat at
first and then soften appreciably with increasing number of cycles.

The strength of annealed duralumin and brass, increases with

increasing number of cycles. Cold-worked bronze softens as a

result of cyclic loading.

2. The strength of alloys, which have been cyclically loaded at the
7. relaxation temperatures, changes in the same way as they do in
" Y commercially pure metals.

3. The change in strength of metals with increasing number of
cycles of alternating plastic bending is influenced by the LX(
irreversible processes of loosening in the slip planes. Slowing
down of the process of loosening by preliminary work hardening can
be achieved only at temperatures at which the processes of reversal,
and particularly recrystallization, are braked.

b, At a certain stage of its development defects in the crystal
structure cannot be eliminated by annealing. This is the main
difference between the effect of repeated plastic deformations and
that of a single plastic deformation.
- ¢ There are 4 figures.
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Fig.l Legend:
Stretching of the specimens of the J(

alloy D15 as a result of cyclic
bending, load, kg vs. deformation,mm.
Graphs a - test temperature 20°C

(from left to right 1,100,1000 cycles)
Graphs b - test temperature 300°C
(from left to right 1,10,1000 cycles)
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Fig.2. Legend: - Fig.3. Legend:
Stretching of the specimens subjected Relative change in the ’
to plastic bending tests at 20°C, strength of Al and dural- <
load, kg vs. deformation, mm. umin as a function of the
Graphs & - copper (from left to right number of bending cycles

1,1,1000 cycles) and test temperature. :
" b - cold-worked bronze Change in ob,% vs. cycles.
s (from left to right "
% 1,1000,1000 cycles) »
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* Legend: 10 A\
Relative change in the strength : 7 \
of copper, brass and bronze as e
a function of the number of ‘ l ‘X
bending cycles and the temperature, /
change in strength ob,% vs. number ‘
of cycles. <,
(black dots - tests on cyclic §0
bending at 20°C: § -
white dots - tests at 600°C). 7
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-5
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PARFENOV, V.D.; KONDRATOV, V.A.

Characteristice of the formation of shifting dislocations in
the Karamazar Mountains. Geotektoniks no.1:68-79 Jja-P '66,
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1. Moskovskiy gosudarsstvennyy universitet imeni lomonosova,
geologicheskiy fakul'tet.
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i Vi in White Russia.
New biological forms of the Norway spruce 1n = L
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iki i mikrobiologii
1, Institut exsperimental'noy botanik
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PARVENOV, V.M.; ZVORYKINA, L.N., red.; BOROVNEV, N.K., tekhn. red.
soaaniias | RANEEES A
[Safety manual for the driller in open pits)] Pamistka po

tekhnike bezopasnosti dlia buril'shghike (na otkrytykh ra-

botakh). Izd.2., perer. i dop. Moskwa, Gosstroiizdat,

1963. 24 p. (MIRA 16:8)
(Boring--Safety messures)
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_ PAAENOY, V.M.3 CHRKHOVSKAYA, 7., red,isd-va; EUDAKOVA, WL,
° tﬂmoredo

[Handbook of safety regulations for the driller in open pits]

Pamiatka po tekhnike besopasnosti dlia buril'ehchika (na

otkrytykh rabotakh), Moskva, Gos,izd-ve lit-ry po stroit,,

arkhit, 1 stroit.materialsm, 1961, 19 p, (MIRA 14:12)
(Boring--Safety measures)
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\RFENOY, h2] ; ggg}:ncvsuu, T.P., red. izd-va; BOROVNEV, N.K.,

[G’u:}de to safety measures for blasters (in open-air operations)]
Pamiatka po tekhnike bezopasnosti dlis vzryvnika (na otkrytykh
rabotakh), Moskva, Gos. izd-vo lit-ry po stroit., arkhit., i
stroit. materialem, 1961, 21 p, (MIRA 15:3)
(Building—Safety measures)
(Blasting-—-Safety measures)
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Experience on the design of stations in sections of a hesvy-duty
main 1ine, Sbor. trud,LIIZHT no.2213120-150 364,

(MIRA 18:8)
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Sherman, A. D.
orankshafts for the 0B-30
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mechnologioal pro
Vladimorovekiy {raktornyy 28vO

(DV-30) engine 8t the
mpirov Tractor Plant)

TITLE:

rdzvodBivo, no. 10,1960, 16 - 17

PERIODICAL: Liteynoye P

Based on the experienc
t started the o

umerate the defi

e of the Knartkov ngerp i molot” Plent,
asting.of orankshafte for the
ciencies occurring during the

the CMA-7 (SMD-T7) engine at the "Serp i molot"
black spots by increasing the v

TEXTs
the Viadimirov Practor Plan

DV-30 engine. The suthors en
casting of the crankshaft for

Plant and point out that the eliminaticn of
machining tolerances is not expedient} therefore, it is neocessary to pre-

vent the origination of black spots which oan be attained by the desulfuri-
zation of the cast iron, bringing the S-content down to 0.008 - 0.005%.

This is possible if the cest iron 18 smelted in a baeio eleotric furnaece.
Atienps were mede to eliminate the teohniocal difficulties connected with the

card 1/3
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5/128/60/000/010,/008,/016 /XX
Technological process of casting orankshafts... A033/4133

shell molds. Besides; specimens were cest to determine the macro- and
miorostructure and the mechanical properties. Table 1 shows the results
obtained. The sand-resin mixture was prepared in a mixer of NIILITMASh de-
sign, model 821, the shell mold was made on a model 830 mechine of NIILITMSh
design. The cast crankshaft structure contained ledeburite cementite. The
crankshafts were annealed as to the following conditions:s holding at 950°C
for 2 - 5 hours, cooling in the furnace to 630°C, holding at 630°C for 1
hour, cooling in the furnace to 450°C, further cooling in the eir. In com-
parison to die-forged crankshafts 22 kg metal were saved with each cast
crankshaft. The economic effect emounts to 15¢% of the crankshaft cost
price. There are 4 figures, 2 tebles and 4 Soviet-bloc references.
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 PARFENOV, V.A. [Parfionovas, V. J; \SLIZHIS, V.A. [s1izys,V.]
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Problem of the influence of condensation on the speed of reaction
of calcium hydroxide with guartz under hydrothermal processing
conditions. Liet ak darbai B no.1:153-163 '60. (EEATI 9:10)

1. Institut khimii i khimicheskoy tekhnologii AN Litovskoy SSR.
(Calcium hydroxide) (Quartz)
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PARFENOV, Vesiliy AdeXsendrovich; DAVYDOVA, Yu.F., red.;
ATROSHCEE@KO, 1.Ye., tekhn, red.

[Four "big ehemistry®] Za bol'shuiu khimiiju. Moskva, Izd-
vo "Znanie,® 1964. 47 p. (Novoe v zhizni, nauke, tekhnike.
I Seriia: Istoriis, no.6) (MIRA 17:3)
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PARFENOV, V.A.; SLIZHIS, V.A. [Slizys,V.]
e ————
Investigation of hydrothermal processes in lime-montmorillonite
and lime-hydromica systems. Liet ak darbai B no.3:93-125 *60,
(EEAT 10:3)

1. Institut khimii i khimicheskoy tekhnologll Akademii nauk
litovskoy SSR.

(Lime) (Montwmorillonite) (Hydromica)
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GEL'TMAN, V.S,; PARFENOV, V.I.

g R

Formation of speckled alder associations and their succession
by spruce. Sbor, nauch, rab. Bel, otd. VBO no.3:5-14 '61,
{Alder)

(MIRA 1/:12)
(Spruce) (Forest ecology)

i
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YURKEVICH, I.D.; PARFENOV, V.I..

Effect of the total of effective tomperaturss on the phenologiecal
phases of woody plants., Biul, Inst. biol, AN BSSR no,6:16~26
61, (MIRA 15:3)
(WOOBE- PIANTS)
(PLANTS; EFFECT OF TEMPERATURE ON)
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Differentiation of trees in the plant associations of oak
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{ 0ak) (Forest ecology)
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YURKEVICE, I.D.; PARFENOV, V.1,
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Studf of trunk shape and size of the speckled alder growing in
the White Russian S.S,R, Biul, Inst. biol. AN BSSR no,5:71-78

'60 ; e (MIRA 14:7)
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PARFENQV, ‘Vaeiliy Maksimovich; ZVORYKINA, L.N., red.; MIKHEYEVA,
T TRLRL, tekhn. ved.

[Safety manusl for blasters (in open areas)] Pamiatks po
tekhnike bezopasnosti dlia vzrgvnika (ne otkrytykh rabotakh)
I2d.w., perer.i dop. Moskva, Gosstroiizdat, 1963. 29 p.
(MIRA 16:9)
(Blasting—Safety measures)
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Brief news. Geog., v shkole 23 no. 6:83-84% 5-D '60,
(MIRA 13:11)

1. Zaveduyushchiy kabinetom geografiil Kalmytskogo instituta
usovershenstvovaniya ushiteley, g.Flista,
(Teachers) (Decorations of honor)
(Xalmyk A.S.5.R.—Beography--Study and teaching)
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32(0) PHASE I BOOK EXPLOITATION BOV/1525

Bartenev, Prokofily Vasil'yevich s and Viktor Prokhorovich Parfenov

Vodnyy, avtodorozhnyy, vozdushnyy i promyshlennyy transport (Va.ter, Highway,
4ir, and Industrial Transport) Moscow, Tra.nazheldorizdat, 1958. 303 p.

4,000 cop:les printed.
Ed.: A.P, Toarenko; Tech., Ed.: P.A. Khitrov,

PURFOSE: This book 1s approved by the Minletry of Higher Education of the USSR a=
& textbook for students of transportation vuozes specielizing in construction
end operatiet. It is also intended for use by engineering persomnel engaged in
the planning, design, and use of the various types of transportation.

COVERAGE: This book contains basic inTormation on the design, construction .,
installation and exploitation of &1l mesns of transport, It provides dsta on
technical and economic problems connented with the applicebility of each type
of transportation. Docent V.P. Parfenov, Candidate of Technical Sciences wrote
Chapters: IV, V, VII, VIII, XIV, XV, XVIII, XXVI, and parts of Chapters: I, II,
X, XVI, XX, XXII, XXVII; Docent S.N. Podkaliner, Candidate of Technical Sclences,
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wrote Chapter XI; Docent P.8. Labazin wrote Chapters XII and XIII; Professor
P.V. Bartenev Doctor of Technical Sciences wrote Chapters: VI, IX, XVI, XIX,
¥XI, XXII, XXIV, XXV, end parts of Chspters XI and XII. The book is divided
into four parts. Purt One was edited by Professor V.Ye. Lyakhnitskiy,

Doctor of Technicsl. Sciences; Part Two by Engineers: A.F, Solov'yev and
N.A. Tyamenev; Part, Three by Chief Marshsl of Aviation A,A. Novikov; Part
Four by the Chief Engineer of the leningrad Department of the Institute

of Industrisl-Transportation Planning, 4.V. Teplitskly. Profegsor

P.V. Bartenev was the general editor. There are 31 Soviet references,

TAHLE OF CORTERTS:

Preface

PART 1. WATER TRANSFORT

Ch. I. GCeneral Infornation on Water Tramsport
1. Brief survey of the development of water transport
2. Types and basic means of water transport
3. Special festures of water treaneport
4. Fleet for the weterways
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Ch. 1I. Waterways 1&
1. Waterwvay requirements and navigation conditions 18
2. Rivers in the natural state 19
3. Artificlsel waterways and water systems 22
4, Sea waterwnys 32
5. Navigation buoys and merkers 34

Ch., III, River end Ccean Harbors 35
1. General concerts and harbor operations 38
2. Classification of harbors . 39
3. Plan for harbors 42
L. Bagic elements of a harbor kg
5. Harbor equipment s7
6. Calculating dinensione for besic harbor facilities 9]

Ch, IV. Funiamentals of the Organlzatica of Water Transport
Operations
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PART II., AUTOMOUBILE TRANSPORT

Ch., V. Ceneral Information on the Develomment of Highway Comstruction

and the Class: fication of Autcmobile Roads 67
1. Develorment of highway construction 67
2, Classlfication of automoblle roeds T0

Ch. VI. Auntomobile Traffic 7L
1. Types of motor vehicles 7L
2. Fundamentals of the theory of sutomobile movement 75
3. Fundauentals of the caleulation of traction 7

Ck., VII. Technical Elements of Autcmobile Roads a1
1. Subgrade 81
2. Roadway 83
3. Layout of the rvad in the plan 8y
4, Layout of the road im profile 87
2. Special features in the design of superhighways 88
6. Special features of road building in mountainous regions 91
7. Bridges, culverts, etec. 95
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Ch, VIII. Road Surfaces
l.. Purposes of pavements
2. Choice of type of road surface
3. Construction of basic types of pavements

Ch. IX. Brief Information on Construction, Repair and Maintenance of
Roads. Economic Efficiency of Design Computations
Design and construction of roads
Repair and meintenance of roads
Economic eveluation of design computations

Ch. X. Organization of Transport., Installations for Transport Servicing
and Highway Signels end Signs
Organization of freight and passenger transport
Instellations for servicing passenger and freight transport
Traffic safety and the highway signals snd signg
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PART II11. AJR TRANSPORT

Ch. XI. Gepersl Informstion
L. Briéf survey of the development of air transport
2. Special features of sir transport
. Alr lines of the "Aeroflot"

Ch, XII. Aircraft of the ivil Aviaticn

1. Classification of civil-aviation eircraft

2. Design lmyouts of aircraft

3. Belicopters

L, Basic flight and technical charecteristics of sireraft and
helicopters

5. Organization of repair in an alrplane and engine shop of the
civil aviation fleet of the USSR

Ch. XIII., Airfields and Airports of the Civil Avietion and the
Organization of Airline Flighte
1. Classification of airfields and airports
2. Organizstioral structure snd technical equipment of airfields

3. Planning the elrport's asreas
4. Design of airports
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5. Beaplane ports
6. Organization of flights and aircraft traffic control in the airlipes
of the USSR

PART IV, TRANSPORTATION IN INDUSTRIAL ESTABLISHMENTS

Ch, XIV, Genersel Information
1. Significarce of transportation in the prcduction organization
2. Brief survey of the development of the industrial railroad transport
3. Approach routes

Ch. XV. Broad Gage Industrial Reilroeds
1. Classification of rallroeds [by purpose]
2. Baslc technical requirements in the design of broad gege sidings
3. Conditione for the design of intreplant broad gege rallroads
L. Joining sidings to the general rellroad system
9. Crossroads
6. Loading ard unloading devices and station equipment
7. Rolling stock
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Ch, XVI. Narrow Gage Railroed 8idings

General irformation
Profile ard plen of narrow gege sidings (750 mm)

. Profile ard track plen for division points
Profile ard plan of intrafactory warrow gage lines
Division points and installations of the SI'B, (signal, centre-
lization &md blocking system) and commmicetions
Iocomotive and car manegement

. Rolling stock

. XVII. Special Roads

Geperal ldess

Snow and ice roads

Log roads

Elevated equilibrated ruilroads

. Elevated monorail (hanging) roads
Rack railroads

. Ground funiculer railroads
Suspension rallways
Suspension railweys for pessenger traasport
Suspension railroads with ceble traction
Dumping, suspension ceblewsys
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12, Susp2nsion monocebleways
13. Portable suspension ceblewvays

Ch, XVIII. Pipeline Transport
1. Ceneral information
2. Pipelines for the transport of liquids
3. Gas pipelines
4, Other types of pipeline transport

Ch. XIX. General Conditions in Designing the General Plan of an
Induetrial Enterprise
Basic informsastion
Placement of buildings of an industrial establishment in the plan
. Placement of buildings of an industrial establishment in the
profile
Orgexdizing transportation of workers
location of the locomotive esteblishment
Junction and classification stations
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